Fluorescence energy transfer studies on lima bean lectin. Distance between the subunit hydrophobic binding site and the thiol group essential for carbohydrate binding.
Measurements of the efficiency of singlet-singlet energy transfer were used to determine the distance between the hydrophobic binding site and the thiol group required for carbohydrate-binding activity of lima bean lectin. 1-Anilino-8-naphthalenesulfonate, bound to the hydrophobic binding site by noncovalent interactions, was used as the donor. Two different nonfluorescent probes were used as the acceptors: a mercurial, 2-chloromercuri-4-nitrophenol, and a maleimide, 4-dimethylaminophenylazophenyl-4'-maleimide. Acceptor was covalently attached to the thiol group at the putative carbohydrate binding site. The efficiency of energy transfer in both the 1-anilino-8-naphthalenesulfonate/2-chloromercuri-4-nitrophenol and and 1-anilino-8-naphthalenesulfonate/4-dimethylaminophenylazophenyl-4' -maleimide donor-acceptor systems indicated an apparent distance of 28 A between the two sites, assuming that the transition dipole of the donor is not correlated with respect to that of the acceptor and that each donor is quenched by a single acceptor. Using an alternate model wherein each donor is equally quenched by two acceptors on adjacent subunits, an apparent distance of 33.4 A was calculated. The fact that two donor-acceptor pairs with different Förster's critical distance parameters yielded the same distance between the sites is consistent with our assumption of uncorrelated donor-acceptor transition dipoles.